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Coloring agents for coloring fibers contg. keratin contain .gtoreq.l dye 
intermediate, a choline-based oxidase system, and .gtoreq.l peroxidase, 
and are characterized by a good coloring action and gentleness on hair. 
Preferred dye intermediates include 5 , 6-dihydroxyindole and 
5, 6-dihydroxyindoline. Thus, a melt of cetearyl ale. 8.50, C12-18 fatty 
ales. 2.00, and ceteareth-20 0.75 g was emulsified with a soln. of 27.5% 
Na laureth sulfate 20.00, 30% cocamidopropylbetaine 12.50, and H20 30.00 

g 

at 80. degree. . This cream base was mixed with 10 mL of an aq. soln. of 
0.27 g 4-aminophenol (pH 7.0) and 10 mL of an aq. soln. of 0.31 g 
5-amino-2-methylphenol (pH 7.0) and cooled to 30. degree.. Choline 
chloride (2.5 mL, 3.36 g/20 mL) was incubated with 2.5 mL aq. Alcaligenes 
choline oxidase soln. {33.2 U/mL) at pH 7 and 37. degree, for 30 min, and 

4 

mL of the incubation mixt. was mixed with 8 g of the coloring cream and 4 
mL soybean peroxidase soln. (0.4 IU/mL) . The mixt. was applied to 
graying 

hair for 10 min, followed by exposure to the air for 35 min, rinsing, and 
drying to produce an orange-gray color. 
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AB Oxidative hair dyes which produce brilliant colors, esp. in the red 
region, and show excellent fastness and uniformity of dyeing contain 
m-phenylenediamine derivs. I (Rl, R2 = H, C2-4 mono- or dihydroxyalkyl, 
allyl; Rl, R2 are not both H) as couplers and pyrimidine derivs. II [X = 
OH, (substituted) amino; T, Y, Z — OH, NH2; .ltoreq.2 of T, X, Y, Z = OH] 
or 1- (2 f -hydroxyethyl) -2, 5-diaminobenzene as developers. Thus, a 
hair-dyeing compn. contg. cream base 50.0, Na2S03 1.0, (NH4)2S04 1.0 g, 
2, 6-bis (2-hydroxyethylamino) toluene 7.5 mmol, 2-morpholino-4, 5, 6- 
triaminopyrimidine 7.5 mol, coned. NH3 soln. to pH 10, and water to 100 

when combined with 50 g 3% H202 soln. and applied to gray hair for 30 min 
at 32. degree., produced a madder-red coloration. 
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AB The prepn. and use of substituted and unsubstituted 4- (2, 5- 

diaminophenoxymethyl ) -1 , 3-dioxolanes, as well as their salts, esp. as 
oxidative dyes for hair prepns., are of general formula I (R1,R2,R3, and 
R4 are H, formyl, acetyl, Cl-4-alkyl, C2-3-hydroxyalkyl, C2-3-alkoxy, 
C2-3-aminoalkyl, and 2 , 3-dihydroxypropyl ; and R5,R6 = H or Cl-4-alkyl). 
The compds. can be prepd. by either: (1) coupling of the corresponding 
4-substituted amino-2-halonitrobenzenes with 2, 2-disubstituted-4- 
hydroxymethyl-1, 3-dioxolanes, followed by redn. to the benzeneamine, and 
N-alkylation or N-oxyalkylation to I, or (2) reaction of II (Rl-2 = H, 
R3-6 are as defined above) with C1CH2CH20C ( : O) Cl or C1CH2CH2CH20C ( : O) CI 

to 

yield the corresponding N-acylated chlorof ormate, followed by reaction 
with base to yield I (R2 = H, Rl = HOCH2CH2 or HOCH2CH2CH2; R3-6 are as 
defined above). The compns. can be used in hair creams, hair gels or 
mousses, or in solns . , in conjunction with added copper-based catalysts. 
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